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(57) Abstract: 

PURPOSE: To much effectively 
perform a light coupling as 
compared with the conventional one 
by forming a structure that the 
compositions of the second 
collector region of a collector layer 
and a base layer are altered to form 
the energy gap of the second 
collector region smaller than that of 
the base layer. 

CONSTITUTION: A collector layer 2 
is formed of collector regions 2a, 2b, 
and the composition of a crystal is 
set to become the relationships of 
Eg4>Eg3<Eg2 and Eg3>Ebg2 in the 
magnitude relationship between the 
energy gaps Eg2 and Eg4 among 
collector layer 2(2a, 2b), a base 
layer 3 and an emitter layer 4. In 
case of Eg4>Eg3, the improvements 
in the current injection efficiency by 
wide gap emitter and light 
input/output efficiency of upper 
emitter layer 4 side are performed. 
Eg3<Eg2 is satisfied to enhance the 
emitting intensity. Further, since 
Eg4>Eg3<Eag2 is satisfied, a laser 
operation can be executed. Since 
Eg3>Eg2 is satisfied, there is high 
sensitivity photoreceiving 
wavelength band from the 
wavelength of emitting light to 
longer wavelength for the external 
incident light. 
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ABSTRACT: 

PURPOSE: To much effectively perform a light coupling as compared with the 
conventional one by forming a structure that the .compositions of the second 
collector region of a collector layer and a base layer are altered to form the 
energy gap of the second collector region smaller than that of the base layer. 

CONSTITUTION: A collector layer 2 is formed of collector regions 2a, 2b, and 
the composition of a crystal is set to become the relationships of 
E<SB>g4</SB»E<SB>g3</SB><E<SB>g2</SB>and 
E<SB>g3</SB»Eb<SB>g2</SB> in the 



magnitude relationship between the energy gaps E<SB>g2</SB> and E<SB>g4</SB> 

among collector layer 2(2a, 2b), a base layer 3 and an emitter layer 4. In 

case of E<SB>g4</SB»E<SB>g3</SB>, the improvements in the current injection 

efficiency by wide gap emitter and light input/output efficiency of upper 

emitter layer 4 side are performed. E<SB>g3</SB><E<SB>g2</SB> is satisfied to 

enhance the emitting intensity. Further, since 

E<SB>g4</SB»E<SB>g3</SB><Ea<SB>g2</SB> is satisfied, a laser operation can be 
executed. Since E<SB>g3</SB»E<SB>g2</SB> is satisfied, there is high 
sensitivity photoreceiving wavelength band from the wavelength of emitting 
light to longer wavelength for the external incident light. 
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